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1  rade  Guilds  for  Research  and  the  Proposed  National 
Research  Institute  for  Canada* 

By  A     M    M.\(.\i.i.rM,  Sc.D.,   K.R.S., 
Admini'itrntivf  Chairman   nf  the   Rfsrar,  h   Coun'il  of  Canada. 

Tm    raniiii.i!  .liiii  (,f  the  Coimril  is  to  aid  th.'  iiuliistrics  (,t  llir  Ddininion   t<. 
il.  MJop  anil  make  headway  in  the  keen  <  ompctition  which  is  now  facinj; 
I  hem.      The  most  cITii  tivc  way  to  do  this  is  to  gft  them  to  apply  the  most 
advanced  scientific  methods  to  their  production  and  scientific  research  to  the  prob- 
lems which  fhry  encounter  in  their  efforts  to  increase  their  output,  to  improve  it- 
chara.t.  r  ur   to  cheapen    manufacture.     This  entails  considerahU'  expense  which 
few  of  the  (irms  individu.illy  can  im  et       It  m.iy  be  easy  for  a  firm  with  a  turn-over 
of  several   millions  to  provide  annually  fifty  thousand  dollars  and   upwarti-    for 
research,  l.ut  wlim  the  value  of  the  output  is  much  less,  for  exampU— a  few  hundred 
thousands  of  d„||,irs,  to  set  aside  annually  a  sum  for  research  that  would  give  results 
of  ^alue  would  he  beyond  its  power.      It  would  require  an  adequately  etpiipped 
laboratory  involving  a  considerable  initial  outlay,  and  the  expenditure  for  salaries 
would  be  large.     The  vast  majority  of  the  Canadian  industrial  firms  are  in  this 
class,  and  it  would,  consequently,  be  futile  to  expect  each  of  them  to  institute 
research  laboratories  with  a  staff  adequately  trained  to  deal  with  their  problems. 
How  their  needs  in  this  line  should  be  met  was  carefully  considered  by  the  Council, 
and  a  solution  proposed  which  was  fir«t  advanced  by  the  British  Research  Council! 
1.1  <^r<"at  Britain  the  same  problem  presented  itself  and  with  greater  urgency, 
for  the  ability  of  the  nation  to  carry  its  present  gigantic  burden  of  debt  depends  on 
Its  industries  successfully  meeting  a  world-wide  competition.     It  was  finally  decided 
to  encourage  the  formation  of  Trade  Associations  for  Research  in  the  firms  in  each 
line  of  industry,  each  of  which  would  annually  contribute,  on  an  agreed  basis,  to  a 
common  fund  to  be  expended  for  research  on  the  problems  in  that  industry.     In 
cases  where  the  total  amounts  thus  available  were  insufficient,  it  was  suoplemented 
by  grants  from  a  fund  of  £1,000,000  under  the  control  of  the  Department  of  Scien- 
tific and  Industrial   Research.     Already  aoout  thirty-four  lines  of  industry  have 
tormed  Trade  Associations  for  Research,  and  a  majority  of  these  are  already  func- 
tioning.    It   is   believed   these   Trade  Associations  will    result   in   revolutionizing 
methods  in  the  various  lines  in  which  they  have  been  formed  and  will  enable  British 
mdustry  eventually  to  maintain  a  foremost  place  for  its  products  in  the  markets  of 
the  world. 

This  system  of  Trade  Associations,  with  modifications  arrived  at  alter  careful 
consideration  of  Canadian  industrial  needs  and  conditions,  has  been  adopted  bv  the 

•Extract  from  address  delivered  by  Dr.  .\.  B.  Macallun,,  to  tht  Toronto  Hranch  of  the  .Society 
ot  Chemical  Industry,      Januaiy  3jrd.  IQIQ. 
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Ri'siMrih  C  ouncil  of  C.iii.id.i.  I'liiii-  .in-  alioiit  a  do/.iii  liiiit.  of  industry  in  whiili 
what  arv  to  Ix-  called  Trade  Guilds  for  Rcsj-arch  may  Ik-  formed,  and  amf)nK>' 
thini  m.iy  l«-  mitition.-d  llic  Ta^nin^J,  th<-  Trxtiic,  the  Piilp  and  Paper,  th<'  Fisheries, 
tin  Furniture,  the  Rul'lier,  the  Iron  and  Steel,  and  the  Clay  I'roduils  Industries 
These  all  are  important  to  the  industrial  development  of  Canada,  and  if  the  firms 
in  each  of  these  could  he  brought  to  co-opcrato  for  research  on  their  sp<'cial  problems, 
the  result  would  lie  ^really  to  their  advantage  in  their  stru^nl''  to  win  aRainst 
outside  competition.  I'nfortunatcly  the  numl>er  of  firms  in  any  iiarticular  in- 
dustry are  fewer  and,  with  some  exceptions,  of  smaller  capital  and  output  than  those 
in  Great  Britain,  and  consequently  the  funds  which  they  may  pool  for  research 
cannot  he  of  a  magnitude  to  compare  with  the  fu!i<ls  at  the  disposal  of  the  British 
Trade  Assoc  iat ions.  It  must  also  he  recognized  that  public  opinion  is  not  yet  such 
as  to  sanction  direct  public  aid  to  supplement  the  funds  of  a  Guild  as  is  the  case 
in  some  of  the  British  Trade  Associations.  The  latter  .ire,  in  the  rn.ijority  of  cases 
at  least,  to  pro\  ide  and  maintain  their  own  l.ibor.itories,  If  the  Guilds  for  Rest'arch 
could  Ix-  given  free  accomm<Klati^in,  light  and  heat  and,  where  lU'cessary,  motive 
power,  in  some  Central  Research  Institute,  their  funds  coulil  therefore  t)e  ex(>(>nded 
for  their  research  problems  alone,  not  by  any  means  a  small  acKantage.  If,  further, 
all  the  Guilds  having  problems  more  or  less  relati'd  were  similarly  aided,  their 
association  in  a  Central  Utsearch  Institute  wo\ild  pronioti  the  suoess  of  su(h 
Guilds  and  they  would  li.uc  the  .idvantage  of  tli<'  superxisiun  oi  the  si.iiT  of  the 
Institute  com|«ised,  as  it  ought  to  be,  of  a  number  ot  \ery  liighh'  expert  spi(  ialists 
in  research  in  the  various  fields  of  pure  and  appliid  science. 

The  formation  and  the  successful  working  of  such  Guilds  in  Canadian  indus- 
tries, therefore,  de[)ends  on  the  establishment  of  a  National  Research  Institute. 
Through  such  (iuilds  only  can  the  Canadian  industries  as  a  uliuK  be-  assisted  to 
meet  the  needs  in  scientific  researc  h  which  the  cDnditions  of  to-day  impose  on  tluni. 
The  question  therefore  of  founding  a  National  Research  Institute  is  fmm  this  point 
of  view  an  urgent  one,  and  it  is  so  regarded  by  the  Research  Council  uliiih  li.is 
recommended  the  establishment  of  sue  h  an  Institute. 

There  are  other  reasons  also  which  have  contributed  to  this  .11  tion  by  the 
Council.  There  ought  to  be  a  centra!  organization  amply  ecjuipped  to  undertake 
research  on  general  problems  affecting  the  utilization  of  our  natural  n  sources  and  on 
general  problems  alTecting  the  industries  generally.  The  need  tor  such  is  recog- 
nized elsewhere  and  in  some  cases  rt  has  been  met  by  the  founelation  eif  Institutes 
whose  work  has  l)een  of  immense  servie-e  to  industry.  Gerni.uiy  h.is  two  of  such, 
one  for  [ihysical  standards  and  research  at  Charlottenburg,  the  other  for  e  heinie.il 
research  at  Uahlem.  For  Great  Britain  there  is  the  National  I'lnsical  I.aliorator\ 
at  Tecldin.nton  which  concerns  itself  with  researches  along  all  tec  luiic  al  lines,  except 
the  c  hemic  al.  The  Bureau  of  Standards  at  Washington,  as  its  n.inu'  implies,  deals 
with  standards  of  all  sorts:  physical,  chemical,  electric-al,  met.illingical  and  e\en 
industrial,  but  it  also  undertakes  research  problems  for  the  industries.  It  has  in 
the  seventeen  yearsof  its  existence  given  splendid  service  in  these  lines  to  the  nation. 

A  National  Research  Institute  is  now  being  established  in  Japan,  and  already 
a  fund  of  $2,(300,000  has  been  collected  for  it,  more  than  half  of  which  has  been 
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rontributr.,1  hy  the  D.Vt.  and  th.   I  m,...n.r  ...-rsonally.      It  i,  expected  that  the 
un.l  w  I  eventually  ..m„unt  to  «.»,(»UO,OUO.     The  functions  of  this  Institute  will  be 
.hose  of  a  Hurc.;.u  of  Standards  and  a  Mellon  Institute,  but  res^^rrh  on  the  in- 
.iustr.al  suie  w.ll  Jk-  spee.ally  provi.ieH  for.     A  proposal  made  bv  the  French  Acad- 
emy of  Sciences  for  the  establishment  of  a  National  Research  Institute  for  France 
-s  now  un.l.  r  consulerahon.  an.i  the  present  indications  art  that  as  soon  as  Peace 
.s  estabhshe.!  such  an   Institute  will  U-  brought  into  existence.     The  Australian 
.Vlv.sory  (  ounc.I  of  Science  and  Industry  has  re.ommen.le.l  to  the  Government 
..f    he  (  ommo„wealth  the  foundation  of  an  Institute  of  Science  and  Industry  which 
will  carry  on  work  an.l  researches  in  standanli.ation   of  scientific  apparatus    of 
■•  kvtn,  ,,,mps.  apparatu,s    and    ma.hinery,    of    instruments   of  precision   used   in 
mdustry  an.l  o    materials  used  in  i.ulustry  and  by  th.- fommonweaith  and  State 
Governments  of  Australia.      It  will,  as    re.-om,„end.  d.    also    undertake    research 
v^o  k  ,n  fonstry,  mm,n«,  metallurgy,  and  on  the  processes  and  met.  ^ds  concerned 
III   latt'";'''     '*''''''''"'    '"''"''■■""    "'"^    '^''    ^''-^    "f   ^'!'"n^'    ''»•    <i.velopment    of 
The  fact  that  a  number  of  such  Institutes  a,    in  being  and  operation  elsewhere 
UH    that  the  estabhshm.ut  of  others  are  under  contemplation  brings  strong  support 

o  the  recommeiKl  .t, 1  ,l,e  Research  Council  that  a  National  Research  l„s  i,,„e 

for     anada  should  be  established.     There  is  no  such  organisation  as  yet  in  Canada 
vvhi  h  fulfils  more  than  a  small  fraction  of  -he  fun.  tions  of  such  an  Institute.     The 
nee,ls  o     the   Dommu.n   m   this  res,x.<  t   ar..   urgent.     The   position  of  our   indus- 
n.s   n  the  face  ..f  keen,  m.-essant  ,omp..tition  from  abroad  .annot  be  ignore.l  and 
>h.   utmost  resources  of  science  must  be  brought  to  their  assistance      To  ,io  ,,11  this 
a  great  organ,.at,.,n  must  be  br.night  into  existence,  one  of  whose  functions  will  Ix- 
■  he  mit.atu.n  .uul  ...nduct  of  n^s.^u.-h.-s  .,n  basic  problems  affecting  th..  in.lustries 
rhat  organuat.on   woul.l  .-..ntr..   iu   th,.   management  an.l   st.ifT  of  the  prop.,sed 
Fnst,  uto    whic      woul,     be    ...ntrally    situated,    at    Ottawa    tor   example.'po  sib  y 
•eutua  ly  wuh   branches  at   points  in   the   Dominion  where  special   lo  ,,1   needs 
re.iuiie  the  establishment  of  su.h. 

Associated  with  this  fumtion  of  invstigating  the  basi.-  problems  of  the  indus- 
ru.s  must   b,.  th.at  .,f  supennten.ling  an.l  gui.ling   the  researches  on   the  variou. 
problems  ,n  wh„-h  the  (.ui    Is  for  R.-search  forme.l  in  the  vari.,us  lines  .,f  in.iustrv 
.  re  con.erue.!.      I  his  would  necessitate,  except  in  v.tv  special  cases,  the  accommo 
da tion  of  the  research  staflfs  of  such  Guilds  in  the  buil.lings  .,f  the  Institute     C 
a  .-lose  associati,.n  f.,r  research  of  the  various  in.lustries,  some  .>f  whose  in.livi.lual 
prob  ems  w.,ul.|  be  alhe.i  nr  cl.«ely  relate.l,  woul.l  enhan.-e  the  chances  of  suc.es. 
.nau..ning  the  object  of  all  the  Guil.ls.     The  very  fact  that  the  research  str:. 
th.s.  ^^„ul.l  b,.  .-.mstantly  un.ier  the  supervisi.m  of  ,h..  statT  of  the  Institute   com- 
......    as  ,r  .,ught   t.,  be  of  the  most  highly  qualifi-.d  experts  that  can   be  f.um.i 

<  ul,    promot..  the  tormatiou  an.l  maintenance  of  such  Guilds  in  all  the  line^  .,f 
dus  ry  .UuU  woul.l  proht  by  the  application  of  research  to  their  pn.blems.     The 
industries  .,f  (  .uuula  would  thus,  it  is  safe  to  say.  Ik-  assist.-d  t.,  a  degree  out  ..f  al 
propor  ,.,„  t.,  .hat  th.v  woul.l  expend  or  to  the  ...t  of  the  maintenance  of  such  a 
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There  an-  firms  in  the  iiulii?.tiiiH  whit  h  Im'c  .uisi-  of  tho  lar^e  capital  ihry  pciMCM 
aiul  thtir  rvceipts  an-  able  to  undertake  their  own  resean  h  work  and.  then  fore,  do 
not  require  any  assistance  such  as  is  proposed.  I  hi-  Mninlur  of  such  may  increase 
as  the  years  pass,  and  therefore  private  initiation  and  enterprise  in  researi  h  will 
always  W  cultivated,  as  it  has  In-en  in  the  pa.st,  with  extellent  nsults.  If,  however, 
only  such  firms  were  in  a  (xwition  to  apply  res«arch  to  further  their  development,  the 
result  would  Ix-  the  disapp<>arance  of  the  smaller  firms  either  by  absorption  into  the 
larger  or  tiy  extinction,  for  the  larger  firms  would,  through  the  results  of  research. 
1k-  put  in  a  position  to  control,  and  would  control,  all  the  valuable  processes  of 
manufacture  through  patenting  their  discoveries.  This  undesirable  result  is 
iKginninif  to  be  exemplified  tmlay  in  the  United  States.  One  firm,  by  way  of 
illustration,  which  sjunds  half  a  million  dollars  annually  for  research,  controls 
consequently  a  \ery  large  numlnr  of  patents,  the  exdusive  use  of  whi(  h  by  it 
prevents  compi-tition  and  tends  to  give  it  a  monopoly  of  the  market  not  only  of  the 
Tnited  St.ites  but  of  the  world.  To  enable  the  smaller  firms  in  an  industry  to  live, 
and,  better,  to  succeed  in  efforts  to  do  mori-  than  hold  their  ow  n  in  keen  competition, 
{'.uiWis  for  Research  must  be  established  for  them,  fostert-d  and  Ruided  as  they  would 
Im-  according  to  the  scheme  of  the  proposed  National  Res«arch  Institute. 

The  Research  Institute  should  have  also  other  functions  than  those  already 
described.  It  should  concern  itself  with  standard-  of  all  sorts,  but  more  particularly 
those  which  are  immediately  related  to  our  technical  and  industrial  needs.  They 
should  embrace  those  of  hot  measurements  of  all  kinds,  electricity,  magnetism, 
optic-^,  chemistry,  and  the  m.iterials  used  in  engineering  construction.  It  should 
(onduct  investigation  on  nii  tals,  alloys,  foods,  paper,  nils,  rubber,  bituminous 
materials,  lubricants,  textiles,  leather,  paints,  etc  It  should  also  be  a  testing 
house  for  all  instruments  of  precision  used  either  in  tho  service  of  the  Government 
or  of  the  industries.  These  functions  should  be  provided  for  in  the  equipment  of 
the  Institute  at  the  outset,  althouch  not  on  a  scale  that  would  be  required  a  few 
years  later.  The  beginnings  along  this  line  must  not  be  too  ambitious  hut  yet 
should  be  sufficient  for  our  present  needs. 

What  th<-  ultimate  develo|)ment  of  the  proposed  Institute's  activities  along 
this  line  may  be,  may  he  gathered  from  the  s<  ope  of  the  work  undertaken  by  the 
Bureau  of  Standards  at  Washington. 

The  proposed  Institute  should  he  under  the  control  of  a  Director  whose  qualifi- 
cations and  experience-  must  be  such  as  to  fit  him  for  this  very  responsible  position. 
The  staff  should  include  a  number  of  highly  qualified  research  men  of  special 
initiative  and  originality,  to  direct  the  work  of  their  special  departments  and 
associated  with  them  should  be  a  number  of  investigators  specially  selected  because 
of  their  training  and  al>ility  to  conduct  productive  research  along  special  lines. 
The  salaries  for  the  members  of  the  staff  in  their  various  grades  should  he  such  as  to 
src  lire  the  very  best  appointments. 

It  is  recommended  that  the  proposed  Research  Institute  he  established  at  or 
ne.ir  Ottawa,  on  a  site  of  at  least  fifty  acres  in  area  and  within  reach  of  the  city  water, 
gas  and  electric  power  supply.  The  huildinj;  shnuM  he  of  the  laboratorv  type,  of 
solid  construction  with  cement  floors,  lour  stories  in  height  in  addition  to  a  basement. 
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and  <i(  (liiTuiisions  200  x  t.O  x  70  fc.  t.  in  whii  h  In-sides  corridors  and  offitr  admin 
istr.itiof  (|ii,irtcrs  ihtr.   w.hiI.I  Ik-  at  least  fifty  ialjoratory  rfmms      Thv  Council  ha» 
r(((.inni.ii(!i'd  that  an  appropn.iliun  ol  I.'m-/ ..."0  U-  rn.idr  for  the  building,  one  of 
IIOO.OIK)  for  its  srientiftc  equipment,  and  one  of  llOO.(MK)  for  iialarit.o  for  the  staff 
.ind  the  maiiilfnancc  of  the  huildinR  during  the  fii-,t  vrar 

I  ||>M-  rcionimi'iid.itiims  iia\r  i><-<ii  acctfilrd  liy  I  In  l<r(  mivtrii,  (k  .ii  .iiid 
Development  Committee  .)(  the  (  .ihin.  t  .iiid  it  is  hop., I  tli  it  tin.il  .e  tioii  wiIIIh^ 
ti.kfii  on   the   reeomnieiKlations  within   the  luxt   tew  months. 

It  is  also  proposed,  should  the  ri( oniniendations  reKardiii^;  the  National 
Resiar(h  Institute  U'  aecepteil,  that  an  Asso<late  Advisory  Committee  Ix-  con- 
stituted of  representatives  of  the  (  anadian  Teehnieal  Societies,  the  Manufacturers' 
Association,  the  Scientific  Staffs  of  the  Cniversities  and  of  the  AKriculturai  and 
Labour  interests,  whosi-  fuiK  tion  it  will  he  to  review  the  work  of  the  Institute  ,ind 
leport  a.iiiually  lo  the  j^overning  lio<|y  su(  h  rei onimendations  thi  .idoption  of  whi(h, 
in  its  opinion,  will  enhance  the  UJefulness  and  s<Tvi<i'  of  ih.  Iiwtitute  to  the  Dom- 
inion, This  will  bring  to  bear  on  the  work  of  the  Institute  fori  es  whii  h  will  prevent 
waste  of  efTorts,  slackness  ,ind  other  defids  whirh  mi^ht  (le\elop  in  its  work  or 
nrg.uii/ation.  It  will  .ilso  keep  the  ^;overnin^'  body  and  the  staff  in  dire(  t  touch 
with  the  opinion  of  the  sections  of  the  public  most  vitally  interested  in  its  success. 

If  the  recommendations  of  the  Research  Council  are  accepted  at  once,  not  only 
an  organization  but  a  iwilicy  will  l)e  inaugurated  which  will  place  Canada  iii  the 
front  rank  of  those  States  whic  h  are  trying  to  prepare  for  the  strenuous  international 
industrial  struggle  that  is  soon  to  begin.  The  results  of  this  (K)licy  will  be  far 
reaching,  not  oiiiy  on  the  industries  but  also  in  stimulating  scientific  researc  h  in  our 
universities  and  in  promoting  the  best  interests  of  the  technical  professions  of 
Canada. 


